Title: SEMICONDUCTOR SINGLE CRYSTAL MANUFACTURING 

APPARATUS AND GRAPHITE CRUCIBLE 

(TetsuhirollDA,AkikoNODA,JunsukeTOMIOKA) Filed' 3/31/2005 
Attorney Dkt No.: 1110/98318 (sheet1of7) Mva *x> 




SUPPORTING 
SHAFT 



FIG.1 



Title: SEMICONDUCTOR single crystal manufacturing 

APPARATUS AND GRAPHITE CRUCIBLE ! 

(Tetsuhiro IIDA, Akiko NODA, Junsuke TOMIOKA) Filed: 3/31/2005 

Attorney Dkt No.: 1110/98318 (sheet 2 OF 7) ) 




(3nnvA nvNOiido) 

NOIlVdlNBONOO N39AX0 



Tide: SEMICONDUCTOR SINGLE CRYSTAL MANUFACTURING 

APPARATUS AND GRAPHITE CRUCIBLE 

(TetSuMro MDA, Akiko NODA, Junsuke TOMIOKA) Filed: 3/31/2005 
Attorney Dkt No.: 1 1 10/98318 (sheet 3 of 7) 




(arnvA nvNOiidO) 

NOIlVaiN30NOO N39AXO 



Title: SEMICONDUCTOR SINGLE CRYSTAL MANUFACTURING 
APPARATUS AND GRAPHITE CRUCIBLE 

(TetsuhirollDA.AkikoNODA.JunsukeTOMIOKA) Filed: 3/31/2005 
Attorney Dkt No.: 1110/98318 (sheet4of7) 




7 PULLING-UP MECHANISM 
1 CZ APPARATUS 



-2 CHAMBER 

■6 



\ 
\ 
\ 



8 



Y 



FIG.4 



Us 

\ 

\ 
\ 



22 HEAT SHIELD 
-23 HEAT SHIELD 




FIG.5 



Title: semiconductor single crystal manufacturing 

APPARATUS AND GRAPHITE CRUCIBLE 

(TetsuhirollDA.AkikoNODA, Junsuke TOMIOKA) Filed: 3/31/2005 
Attorney Dkt No.: 1110/98318 (SHEET 5 OF 7) 




FIG.7 



Title: SEMICONDUCTOR SINGLE CRYSTAL MANUFACTURING 
APPARATUS AND GRAPHITE CRUCIBLE 

(Tetsuhiro IIDA, Akiko NODA, Junsuke TOMIOKA) Filed: 3/31/2005 
Attorney Dkt No. : 111 0/9831 8 (sheet 6 of 7) 




FIG.8 



1 — 4a2 



■4a upper 

HEATER 

■4b INTERMEDIATE 
HEATER 



%—4b2 



■4C LOWER 
HEATER 

■4c2 



4a1 



-1 



4b1—§. 



4c1 



-ft 



c 2 

Ci 



[c 2 



FIG.9 



Title: SEMICONDUCTOR SINGLE CRYSTAL MANUFACTURING 

APPARATUS AND GRAPHITE CRUCIBLE 
(Tetsuhiro IIDA, Akiko NODA, Junsuke TOMIOKA) Filed' 3/31/2005 
Attorney DM No.: 1110/98318 (sheet7of7) 




FIG.10 



UPPER REGION 
FOR HEATER 4-< 
AS A WHOLE 



SLIT 

JL 



I 



ilk 



IT 



INTERMEDIATE 

REGION . 
FOR HEATER 4" 
AS A WHOLE 



LOWER REGION 
FOR HEATER A-{ 
AS A WHOLE 



4c1 



C 2 



c 2 



Ci 



Mr 

■ - 



■4a upper 

HEATER 

-4a2 
■4c2 



■4C LOWER 
HEATER 



FIG.11 



